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1. Introduction 
In the last decade of the 20th century a growing body of data on psychiatric disorders, from 
both clinical an epidemiological settings, signalled toward the childhood onset of adult 
psychiatric disorders (Rapoport, 2000). Epidemiological studies included in the International 
Consortium of Psychiatric Epidemiology (ICPE) showed that anxiety disorders tend to be 
chronic and relatively stable as compared to affective and substance-use disorders (Kessler 
et al., 2003). Furthermore, some anxiety disorders such as specific phobias and separation 
anxiety disorder have an early lifetime-onset. Also, studies on adult populations have 
shown that at least one third of all cases are comorbid and that psychiatric comorbidity is 
proportionally higher among persons with anxiety disorders (Caraveo et al., 1999). The 
study of comorbidity between different types of disorders: anxiety, affective and substance-
use showed that the onset of the former usually precedes use, abuse and dependence on 
alcohol and other substances (Merikangas et al., 1998). Also, the comorbidity of depressive 
episodes with all anxiety disorders was striking, showing that all primary anxiety disorders 
that were not in remission were powerful predictors of the emergence of a depressive 
episode.  A question raised by these results was whether anxiety disorders are a causal 
factor for depressive episodes or simply markers of other causes (Andrade et al., 2003). 
From a developmental perspective the interest in studying general psychopathology as well 
as specific psychiatric disorders, the  sequence in which they develop, the form they take in 
childhood and adolescence, and how they evolve into adulthood, has important public 
health and preventive implications (Weissman et al., 2000; Kessler et al., 2003).    
As a group, anxiety disorders are frequent and persistent in childhood and adolescence. A 
fair estimate of current prevalence for any anxiety disorder accompanied by impairment is 
between 5 and 10% (Klein & Pine, 2002) Separation anxiety disorder (SA), specific phobias 
SP) and generalized anxiety disorder (GA) (previously defined as overanxious disorder in 
DSM-III) are the most common. Anxiety disorders are especially susceptible to impairment 
thresholds; however, the importance of impairment is uncertain in early diagnoses. 
Moreover, anxiety symptoms that are not impairing in early childhood may become so as 
development and life-experiences continues (Malcarne et al., 2010).  
Findings from family studies, either using a “top-down” design where the children of 
parents with anxiety disorders are evaluated or a “bottom-up” design which ascertain the 
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parents of children with anxiety disorders, have clearly establish the cross-generation 
transmission of anxiety from parents to children (Klein & Pine, 2002). Kendler et al. (1995) 
attempted to disentangle genetic and environmental factors underlying several psychiatric 
adult disorders including phobias, GAD, panic disorder (PD), and major depression (MDD). 
They concluded from their study that:  
1. The risk conferred by genes and environment for each disorder is distinctive.  
2. Genetic influence on the disorders is not particularly highly specific or highly 
nonspecific. 
3. Anxiety disorders are heterogeneous.  
4. Regarding specific relationships, they find evidence for shared genetic risk factors for 
MDD and GAD, and for separate shared genetic risk factors for panic disorder and 
phobias.  
Besides genetic risk factors, behavioural inhibition (a consistent tendency of children to 
display fear and withdrawal in unfamiliar situations) also deserves attention (Kagan et al., 
1984). Results from different studies suggest that an inhibited temperament in early 
childhood is associated with the later development of anxiety disorders (Biederman et al., 
2001; Schwartz, Snidman, & Kagan, 1999) as well as depression (Caspi et al., 1996; Hayward 
et al., 1998).  
Also, as findings also reveal the importance of individual-specific environmental 
experiences on the risk of internalizing disorders, various aspects of parents-child 
interactions such as modelling of avoidant behaviour through parental overprotectiveness, 
harsh rearing practices and failure to soothe children, have been suggested as contributing 
to child anxiety disorders although these effects, by definition, cannot explain familial 
clustering (Kovacs M. & Devlin B, 1998).  
All common psychiatric disorders where a genetic basis is suspected, corresponds to the so 
called “complex disorders”. These are the result of the interaction between genetic liability 
and environmental factors. By this means, epidemiologist and genetic interests convey and 
there is a need for a common methodology. Intergenerational studies, have become of 
special interest and several prospective studies are underway (see Journal of Abnormal 
Child Psychology vol. 31 (2), 2003) Interest in this kind of studies is that heritable risk and 
biological markers (e.g., temperamental variables, elevated cortisol levels) of emotional 
disorder that are identifiable in early childhood may be passed across consecutive 
generations (e.g., Ashman el al., 2002; Goldsmith, Buss, & Lemery, 1997). In a like manner, 
psychosocial characteristics that increase the risk of emotional disturbances may be passed 
from parent to child via processes such as modelling and direct communications (Pettit et 
al., 2008). 
To the extent that these genetic, biological, and psychosocial characteristics— and their 
attendant risk—are transmitted from one generation to the next, an intergenerational 
mediation model (i.e., G1 G2 G3) may best characterize the development of 
psychopathology in general as well as for emotional disorders. 
As most of the studies published are based on Caucasian populations and in developed 
countries, there is the need for data from studies in other countries with different ethnicity, 
cultural and socio-economic conditions.  
For this chapter, we will present results from an epidemiological study carried out in 
Mexico City where familial risk for developing psychopathology across three generations 
(Caraveo, et al., 2005) was included as a complementary objective.  
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2. The familial risk for developing anxiety disorders across three generations 
in Mexico City: A general population study 
2.1 Background  
In 1988, as part of the first National Addictions Survey, the National Mental Health Survey 
was applied in a sub-sample of 2025 adults aged between 18 and 65. This study was the first 
of its kind to attempt to estimate the prevalence of specific psychiatric disorders in Mexico 
(Caraveo et al., 1996). In that same study, it was decided to investigate the prevalence of 
probable psychiatric disorders in childhood using an instrument employed by the WHO, 
the Report Questionnaire for Children (Giel et al., 1981). The results indicated that 15.6% of 
the child population between 3 and 12 years old had mental health problems, half of which 
(7%) could be considered severe cases (Caraveo et al., 1993). Researchers also studied the 
association between the presence of psychopathology in children and the presence of 
depression and alcohol consumption in parents, highlighting the need to study and deal 
jointly with these problems in the population (Caraveo et al., 1994; 1995).  
In 1994, with the experience and knowledge acquired and bearing in mind the experience 
from the National Comorbidity Survey in the United States (Kessler et al., 1994), a broadly 
comprehensive epidemiological project was submitted and approved to study the 
prevalence of specific psychiatric disorders among the general adult population in Mexico 
City (Caraveo et al., 1998). A version of CIDI 1.1 modified by the University of California in 
Fresno (CIDI-Fresno) (Vega et al., 1998) was used as the basic epidemiological clinical 
instrument. The translation, carried out by the Mexican Institute of Psychiatry, preserved 
the original official translation of CIDI 1.1., as well as the contents of all the necessary items 
for carrying out a diagnosis according to the International Classification of Diseases ICD-10 
(WHO, 1993). 
The methodological rigor with which this research project was planned and developed 
enabled the data obtained to be incorporated into the first generation of studies of the 
International Consortium in Psychiatric Epidemiology (ICPE) (Aguilar-Gaxiola, et al., 2000) 
which facilitated international comparison and yielded interesting, important results for the 
development of the discipline. 
In Mexico, there are no epidemiological familial studies on the most common psychiatric 
disorders. The survey started the collection of data seven months after a very severe 
financial crisis in the country, thus, impact of ongoing psychosocial adjustments in the 
population are of special interest. A distinctive and original characteristic of the present 
study is that most epidemiological research about psychiatric disorders and mental health 
problems have not investigated the presence of adult psychopathology and mental health 
problems in their parents as well as in their children (Caraveo et al., 2005). Moreover, to our 
knowledge, when we started the research project there was not a family study that had 
examined familial risk across three generations from a large epidemiological sample. 
However, in the last decade several intergenerational studies have been published (Brook et 
al. 2003; Thornberry et al. 2003; Hammen et al., 2004; Weissman et al., 2005;Pettit et al., 2008; 
Warner et al., 2008) but none have focused primarily on anxiety disorders as an outcome in 
the offspring. 
2.2 Objective  
Our goal was to investigate the familial risk for the development of psychopathology, 
including anxiety syndromes, across three generations.  
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2.3 Method 
For the present study, the family-history method was used. The study was designed as a 
household survey on a representative sample of the adult population aged 18 - 65 years in 
Mexico City (Caraveo et al., 1999).  Briefly, a standardized assessment for adults’ lifetime 
prevalence of psychiatric disorders was obtained via an amended version of the Composite 
International Diagnostic Interview, CIDI. 1.1. The diagnostic categories included were:  
Anxiety disorders: Agoraphobia, social phobia, specific phobias, generalized anxiety, panic 
and obsessive-compulsive disorder.  
Affective disorders: Depressive episodes, dysthymia, hypomania and mania. 
Disorders due to the use of psychotropic substances: distinguishing between abuse and 
alcohol dependence and other substances that include: sedatives, tranquilizers, stimulants, 
analgesics, inhalants, marijuana, cocaine, hallucinogens and heroin. 
Response rate was 60.4%. The total sample size was 1932 adult subjects (probands, 
Generation 2). In addition to the CIDI, all respondents provided information on the 
psychiatric history of their parents (Generation 1) about anxiety, affective and substance-use 
disorders following the Family-history research criteria (Andreasen et al., 1977; 1986; 
Kendler et al., 1997). Also, 925 respondents with children aged 4 - 16 years living at the same 
household were interviewed about them (1686 children and adolescents, Generation 3) 
using a standardized screening questionnaire for assessing psychopathology, the CBTD. 
The Brief Screening and Diagnostic Questionnaire (CBTD for its initials in Spanish) is a 27-
item questionnaire answered by the parents of the child exploring symptoms frequently 
reported as motives for seeking attention at the outpatient mental health services. Presence 
of the symptom requires that each item has to be reported as “frequently” presented. The 
internal consistency of the questionnaire showed a Cronbach’s alpha of 0.81, range: 0.76 to 
0.85 (Caraveo, 2006). Diagnostic algorithms in order to define probable DSM-IV disorders in 
children were created based on data from this epidemiological study (Caraveo, 2007). 
For comparisons, adult probands’ lifetime diagnoses (ICD-10) as well as psychiatric history 
of their parents were grouped as follows: 1. Only anxiety disorders; 2. Only affective 
disorders; 3. Only substance-use disorders; 4. Comorbid anxiety-affective disorders; 5. 
Comorbid anxiety-affective-substance use disorders; 6. No lifetime psychiatric diagnoses.  
For children, caseness was defined first, based on the questionnaire score for those at the 9th 
decil and beyond (> 5 symptoms) and second, two screening anxiety syndromes were 
identified: generalized anxiety and anxiety with inhibition (Caraveo, 2006; 2007).  
The generalized anxiety screening syndrome was defined as follows: Key symptom: a 
positive response to the question: Does the child gets scared or nervous for no good reason?, 
and at least two of the following: can´t seat still, irritable, sleep problems, and frequent 
nightmares.  
The anxiety with inhibition screening syndrome was defined as follows: Key symptom: a 
positive response to the question: Is the child excessively dependent or attached to adults?; 
and at least two positive answers on the following: aloof, frequent headaches, afraid of 
school, physical complains without a medical problem, sleep problems, low weight, 
overweight, do not work at school, and backward compared to other children.    
Concurrent validity with DSM-IV anxiety diagnoses using the E-MiniKid standardized 
interview (Sheehan et al., 2000) showed Kappa agreement to be 0.53 and 0.68 respectively, 
and using Yule´s Y coefficient results were 0.65 and 0.92 respectively. Receiver Operating 
Characteristic Curves (ROC) analyses showed Area under the Curve (AUC) to be 0.82 and 
0.78 respectively (Caraveo et al., 2011 accepted). 
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To estimate the familial morbid risk for children and adolescents with anxiety syndromes, 
interaction of familial psychopathology across generations was defined as follows:  
Psychiatric history only in grandparents (G1); psychiatric history only in proband (mother 
or father, G2); psychiatric history on both previous generations (G1 & G2). The research 
general schema for this chapter is as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Analyses were done using the Stata 8.0 program. Variance and confidence interval 
estimation accounted for the complex stratified sampling of the survey, as well as for the 
clustering by family units that has been extensively described elsewhere (Caraveo et al., 
1998, 2002; Vega et al., 2002).  
Morbid risk in terms of the odds ratio was calculated using generalized estimating 
equations (GEE) population-averaged models with an exchangeable structure. GEE is an 
iterative procedure, using quasi-likelihood to estimate the regression coefficients; the 
relationships between the variables of the model at different time-points are analysed 
simultaneously. Because the repeated observations within one subject are not independent 
of each other, a correction must be made for these within-subject correlations choosing a 
correlation structure. In an exchangeable structure, as used in this study, the correlations 
between subsequent measurements are assumed to be the same, irrespective of the length of 
the time interval (Twisk, 2003). 
Analyses were carried out controlling for the effect of different potential confounding 
variables. The first group included: grandparents’ gender, proband’s gender and age, 
children’s gender and age, proband’s labour status, and household income. The second 
group included the following proband’s psycho-social variables: relationship with spouse, 
stress at work, couple’s total work hours per week, worries between home and work, 
perception of family support (not living at the same household), perception of community 
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support, own health’s perception, and social isolation. On these, the survey included 
specific sections with questions and scales that were used by Dr. Kessler at the NCS and 
described elsewhere (Caraveo et al., 1998). Scores were converted into dummy variables 
using quartiles. 
As a multi-nominal sampling was used, and the odds ratios are always an over-estimation 
of the real population’s relative risk, GEE population-averaged analysis with Poisson 
regression was performed based on the results of the most complete previous models 
(McNutt et al., 2003). Also, as the data are representative of the population and a wide 
comprehensive approach of psycho-social variables was included, the attributable risk in the 
population was also obtained from the complete models with GEE population-averaged 
logistic analysis.   
2.4 Results  
Characteristics of the sample are shown in Table 1. Proband’s mean age was 34.8 years old, 
55% had one offspring, 30.5% had two, 11.3% had three, 3.2%had up to six offspring. 
Children mean age was 9.7 years old; distribution by age groups was as follows: 4–5 years 
old 16.3%, 6-8 years old 25.5%, 9-12 years old 30.9%, and 13-16 years old 27.4%. The 
estimated household income was divided into 5 levels (Caraveo et. al, 1998): 26.04 % were at 
the bottom, 27.35%, 26.09%, 16.94% in subsequent levels, and only 3.6% at the top.  
 
 Males Females Total Cases 
Non 
cases 
Probands (Gen 2) 871 1061 1932 552 1380 
Grandparents (Gen 1) 1339 1404 2743 647 2096 
Probands (Gen 2) with offspring 
aged 4 to 16 years 
381 544 925 292 633 
Children & adolescents (Gen 3) 865 821 1686 269 1416 
Table 1. Sample Characteristics 
Prevalence of psychiatric disorders by groups in G1 and G2 are shown in Table 2 
 
Psychiatric Antecedents 
Grandparents 
% (95% CI) 
Parents 
% (95% CI) 
Anxiety only 1.0 (0.2, 1.9) 6.2 (4.1, 5.8) 
Depression only 7.4 (4.9, 9.9) 5.4 (3.6, 7.2) 
Substances only 6.4 (4.2, 8.7) 0.6 (0.0, 1.3) 
Anxiety & depression 10.6 (8.4, 12.9) 3.8 (1.8, 5.8) 
Anxiety, depression & substances 11.9 (9.2, 14.7) 3.5 (2.2, 4.9) 
Table 2. Prevalence of psychiatric disorders on G1 and G2 
Prevalence of the screening anxiety syndromes in children an adolescent is 4.1% (CI: 2.7, 5.6) 
and 4.0% (CI: 2.7, 5.3) for generalized anxiety and anxiety with inhibition, respectively. Both 
syndromes are more prevalent in boys, 5.4% and 5.0%, than in girls, 2.9% and 3.1%, 
respectively.  
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2.4.1 Does familial psychopathology, that is, any type of disorder in the two previous 
generations is associated with the report of screening anxiety syndromes in the offspring?   
Results on Table 3 show that psychopathology on G1 is not significantly associated with 
the report of any of the two screening anxiety syndromes in G3. However, the probability 
for developing the generalized anxiety syndrome in the offspring is significantly 
associated, in terms of the odds ratio, 6-fold increase, when there is history of psychiatric 
disorders in the parent, Gen-2, and considerably increases to 24-fold increase when there 
are also psychiatric antecedents in grandparents (G2 & G3). The screening syndrome 
anxiety with inhibition in the offspring is marginally associated with familial 
psychopathology in G1 & G2. 
  
Any Psychiatric Antecedents
Generalized anxiety
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
G 1 2.5 (0.4, 15.0) .325 1.1 (0.3, 3.8) .926 
G 2 6.0  (1.0, 36.1) .049 ---  
G 1 & G 2 24.3  (5.4, 109.8) .000 3.2 (0.98,10.3) .055 
No. obs.: 739; No. gps.:419; Wald chi2=26.15;gl=3; p= 0.000; Wald chi2=5485;gl=3; p= 0.000  
Table 3. Familial psychiatric antecedents and anxiety syndromes in the offspring, crude 
2.4.2 Do gender, age, household income and work status explain, in whole or in part, the 
association between anxiety syndromes in the offspring and familial psychopathology?  
Results on Table 4 show that for generalized anxiety the strength of the association increases 
notably when there is psychopathology interaction between G1 and G2. The contribution of 
G1 seems to arise from grandmother’s psychopathology, as when controlling for sex, 
grandfather’s psychopathology is inversely associated. The rest of the variables, not 
included on the Tables, did not show a statistical significant association. 
For the anxiety with inhibition screening syndrome, interestingly, mother’s 
psychopathology emerged showing a 7-fold increase, which is similar in magnitude to the 
G2 association with the generalized anxiety syndrome. Also, psychopathology interaction 
between G1 and G2 became significantly associated on the anxiety with inhibition 
syndrome, as well as low household income. 
 
Any Psychiatric Antecedents 
Generalized anxiety
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
G 1 4.4 (0.6, 29.0) .128 1.4 (0.3, 6.0) .638 
G 2 6.8  (1.1, 40.3) .034 ---  
G 1 & G 2 41.9  (8.4, 208.3) .000 4.9 (1.3,18.2) .016 
Grandfather 0.1 (0.01, 0.84) .033 NS  
Mother NS  7.5 (1.7, 32.8) .007 
Household income   0.6 (0.4, 0.9) .008 
No. obs.: 728; No. gps.:413; Wald chi2=51.80; gl=10; p= 0.000; Wald chi2=5411; gl=10; p= 0.000  
Table 4. Familial psychiatric antecedents and anxiety syndromes in the offspring, 1st. 
adjustment 
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2.4.3 The final model incorporated the group of proband’s psychosocial variables. On Table 
5, results show that for general anxiety the odds ratio for G 2 increases considerably, from 
almost a 7-fold increase in the previous model to a 20-fold increase, although it is important 
to note that the confidence interval is very wide. A little increase in the odds ratio is also 
observed for the association with psychopathology on both previous generations. Stress at 
work emerged as an important proband’s psychosocial variable associated with the 
generalized anxiety syndrome in the offspring, while more total working hours per week is 
associated with the syndrome anxiety with inhibition. Having worries between home and 
work is inversely associated with the presence of both anxiety syndromes, while for anxiety 
with inhibition, relationship with spouse is also inversely associated.  
 
 
Generalized anxiety
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
G 1 5.6 (0.5, 56.8) .113 1.1 (0.2, 4.8) .937 
G 2 20.4  (1.5, 282.7) .023 7.7 (1.04, 56.5)* .046 
G 1 & G 2 47.0  (5.5, 405.0) .000 2.2 (0.6, 7.5) .208 
Stress at work 6.5  (1.9, 22.0) .003 --  
Worries between home and work 0.24 (0.07, 0.8) .020 0.21 (0.06, 0.76) .017 
Working-hours per week --  1.8 (1.04, 3.0) .034 
Relationship with spouse --  0.45 (0.26, 0.79) .006 
No. obs.: 698; No. gps.:396; Wald chi2=47.67; gl=17; p= 0.000; Wald chi2=4197; gl=17; p= 0.000  
*only mother’s psychiatric antecedents  
Table 5. Familial psychiatric antecedents and anxiety syndromes in the offspring, 2nd. 
Adjustment 
As the odds ratios are always an over-estimation of the real relative risk, GEE population-
averaged analysis with Poisson regression was performed to obtain the prevalence risk 
ratios, PRR. Results on Table 6 show that PRR are smaller than previous adjusted odds 
ratios. Also, for anxiety with inhibition, besides the variable working more hours per week, 
being employed and living in a low income household, completed the risk picture. 
Considering all the variables studied in the population, familial psychopathology 
interaction between G1 & G2 explains most of the risk for the generalized anxiety syndrome 
in the offspring, along with higher stress at work on G2. In contrast, for the anxiety with 
inhibition syndrome, psychiatric familial atributable risk is low, but most important is that a 
better couple’s relationship is a considerable protective factor. 
2.4.4 What specific groups of psychiatric familial disorders are associated with the 
development of anxiety syndromes in the offspring? 
In order to answer this question, groups of psychiatric disorders in G1 and G2 were entered 
in the analyses as independent covariates. Because of the extremely low prevalence of G 3 
anxiety syndromes in the non-comorbid grandparents’ antecedents groups, the analysis was 
restricted to the comorbid-anxiety groups. Results on Table 7 shows that comorbid anxiety 
either with depression or with it and substance abuse in grandparents are significantly 
associated with the generalized anxiety syndrome in G3, but not with the screening 
syndrome anxiety with inhibition. All groups of parent’s psychiatric disorders are 
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associated with generalized anxiety, and odds ratios are quite consistent for all groups, 
except for the depression-only group. For anxiety with inhibition, parent’s comorbid 
anxiety-depression as well as anxiety-only, show significant association. 
 
 
Generalized 
PRR (95% CI) 
Anxiety 
Attributable risk %
Anxiety with 
PRR (95% CI) 
Inhibition 
Attributable risk % 
G 1 5.5 (0.6, 52.4) 1.2 1.0 (0.2, 4.3) 0.5 
G 2 17.8  (1.5, 213.7) 1 3.5 6.8 (1.1, 41.6)* 1 2.2* 
G 1 & G 2 35.0  (4.7, 259.3) 2 10.6 2.0 (0.6, 6.0) 3 
Stress at 
work 
5.2  (1.8, 14.7) 3 1,2-31.9 --  
Household 
income 
NS  0.5 (0.3, 0.99) 1 0.3-2.5 
Employed   9.8 (1.01, 95.4) 1 1.2 
Worries 
between 
home and 
work 
0.26 (0.09, 0.8) 1 1-1.6 0.21 (0.06, 0.76) 1 0.6-2.4 
Working-
hours per 
week 
NS  1.7 (1.07, 2.7) 1 0.1-0.9 
Relationship 
with spouse 
NS  0.47 (0.28, 0.79) 3 0.2-4.1 
No. obs.: 698; No. gps.:396; Wald chi2=58.98; gl=17; p= 0.000; Wald chi2=4865; gl=17; p= 0.000  
*only mother’s psychiatric antecedents; 1 p<0.05; 2 p<0.001; 3 p< 0.005 
Table 6. Familial antecedents and anxiety syndromes in the offspring, Adjusted Risk Ratios  
 
Antecedents 
in grandparents 
Generalized anxiety
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
Anxiety & depression 7.1 (2.8, 17.9) .000 1.8 (0.8, 4.2) .162 
Anxiety, depression & substances 8.2 (3.3, 20.7) .000 1.7 (0.7, 4.3) .262 
Antecedents 
in parents 
    
Anxiety- only 5.7 (2.1, 15.9) .001 3.3 (1.2, 8.8) .019 
Depression - only 3.5  (1.2, 10.1) .022 1.6 (0.4, 7.1) .532 
Anxiety & depression 5.7  (2.3, 14.1) .000 7.7 (2.8, 21.0) .000 
Anxiety, depression & substances 5.5  (1.1, 27.0) .038 --  
No. obs.: 1100; No. gps.:608; Wald chi2=59.05; gl=6; p= 0.000; Wald chi2=22.62; gl=5; p= 0.000  
Table 7. Specific familial antecedents and anxiety syndromes in offspring, crude. 
2.4.5 Does the magnitude of the association remains or is it modified when adjustment for 
the first block of covariables is introduced to the model? Do gender, age, household income 
and labour status play a role for the development of anxiety syndromes in the offspring?  
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The odds ratios between grandparents’ history of anxiety-comorbid disorders and the 
presence of both anxiety syndromes in their grandchildren as shown in Table 8 are 
practically the same as in the previous model. That is, history of anxiety-comorbid disorders 
on G1 is significantly associated with general anxiety screening syndrome on G3, but not 
with the screening syndrome anxiety with inhibition. 
Although none of the first group of potential confounding variables was found significantly 
associated with anxiety syndromes on G 3, some effects on the magnitude of the association 
between groups of psychiatric disorders on G 2 and the screening anxiety syndromes on G 3 
became evident. The strength of the association between anxiety-only, depression-only and 
comorbid anxiety-depression disorders with the generalized anxiety syndrome in the 
offspring increases, while an antecedent of comorbid anxiety-depression and substance 
abuse is no longer significant. For the anxiety with inhibition screening syndrome, only 
history of comorbid anxiety-depression remains significantly associated.  
 
Antecedents 
in grandparents 
Generalized anxiety 
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
Anxiety & depression 7.3 (2.9, 18.4) .000 1.9 (0.8, 4.4) .134 
Anxiety, depression  
& substances 
8.6 (3.4, 21.4) .000 1.7 (0.7, 4.3) .238 
Antecedents  
in parents 
    
Anxiety- only 6.6 (2.2, 19.8) .001 2.3 (0.9, 6.5) .092 
Depression - only 4.0  (1.3, 12.7) .018 1.1 (0.2, 5.2) .857 
Anxiety & depression 7.1  (2.5, 20.6) .000 5.3 (1.9, 15.2) .002 
Anxiety, depression  
& substances 
4.4  (0.7, 26.7) .105 --  
No. obs.:1083; No. gps.:599; Wald chi2=74.21;gl=12; p= 0.000; Wald chi2=30.63; gl=11; p= 0.001  
Table 8. Specific familial antecedents and anxiety syndromes in offspring, first adjustment. 
2.4.6 When adjustment for the proband’s psychosocial variables is introduced in the 
analysis, results on Table 9 show that female children and adolescents develop less 
generalized anxiety syndrome than males. Also, as previous results have shown in Table 5, 
the relationship with spouse is inversely associated with the presence of anxiety with 
inhibition in the offspring. The strength of the association between comorbid anxiety on G 1 
and both anxiety syndromes on G3 remain more or less the same. However, changes 
emerged between G2 and G3: Anxiety-only, became associated with the syndrome anxiety 
with inhibition; depression-only is marginally associated with generalized anxiety. 
GEE population-averaged analysis with Poisson regression was performed to obtain the PRR. 
Results on Table 10 show that depression-only reaches statistical significance, as it was only 
marginally associated in the precedent analysis with generalized anxiety in the offspring. 
However, PRR is almost half compared to parent´s antecedents of anxiety-only disorders.  
Attributable risk in the population relies on familial antecedents of anxiety, either alone or 
comorbid, mainly, with depression. 
Anxiety with inhibition in the offspring show only marginal significant PRR with 
antecedents of anxiety-only in parents, and no other type of psychiatric history has a 
significative associated risk with this anxiety screening syndrome. However, its worth to 
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note that attributable risk in the population follows the same path as for generalized anxiety, 
although roughly at half the risk.  
 
Antecedents 
in grandparents 
Generalized anxiety 
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
Anxiety & depression 8.1 (2.9, 22.4) 1 .000 2.2 (0.9, 5.1) .070 
Anxiety, depression & substances 7.1 (2.5, 19.9) 1 .000 1.4 (0.4, 5.2) .630 
Antecedents 
in parents 
    
Anxiety- only 7.4 (2.4, 22.9) 1 .001 2.7 (1.0, 7.1) 3 .050 
Depression - only 3.3  (0.99, 10.9) .051 1.3 (0.3, 6.4) .705 
Anxiety & depression 6.1  (1.8, 20.5) 1 .004 2.6 (0.8, 8.5) .110 
Anxiety, depression & substances 1.5  (0.1, 18.4) .733 --  
Daughter 0.4 (0.2, 0.98) 3 .044 NS  
Relationship with spouse NS  0.6 (0.4, 0.9) 4 .010 
No. obs.:1025; No. gps.:567; Wald chi2=99.04; gl=20; p= 0.000; Wald chi2=42.49; gl=19; p= 0.001  
Table 9. Specific familial antecedents and anxiety syndromes in offspring, second 
adjustment 
 
Antecedents 
in grandparents
Generalized 
PRR (95% CI) 
Anxiety 
Attributable Risk %
Anxiety with
PRR (95% CI)
Inhibition 
Attributable Risk % 
Anxiety & 
depression 
7.0 (2.7, 18.1) 6,7 2.0 (0.9, 4.5) 3.5 
Anxiety, 
depression & 
substances 
6.2 (2.4, 15.8) 8.8 1.4 (0.4, 4.8) 1.5 
Antecedents 
in parents 
    
Anxiety- only 5.8 (2.1, 15.8) 10.2 2.4 (0.98, 6.0) * 5.4 
Depression - 
only 
3.0  (1.04, 8.8) 3.3 1.3 (0.3, 5.8) 1.4 
Anxiety & 
depression 
4.7  (1.6, 13.6) 15.4 2.4 (0.8, 6.9) 7.7 
Anxiety, 
depression & 
substances 
1.5  (0.1, 18.4) 1.1 --  
Daughter 0.5 (0.2, 0.97) 1.6 NS  
Relationship 
with spouse 
NS  0.6 (0.4, 0.9) 0.3 – 4.3 
No. obs.:1025; No.gps.:567; Wald chi2=123.3; gl=20; p= 0.000; Wald chi2=50.01; gl=19; p= 0.000  
1 p< 0.001; 2 p<0.005; 3 p<0.05; 4 p=0.01; * p= 0.54 
Table 10. Specific familial antecedents and anxiety syndromes in offspring, adjusted risk ratios 
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2.4.7 Psychosocial variables are closer to actual and on-going circumstances. As in the 
method used for the analysis of the data the correlations between subsequent 
measurements have been assumed to be the same, and this does not hold for psychosocial 
variables, the final analysis included only information between probands (G 2) and their 
children (G 3). 
Results presented on Table 11 show that parent’s history of anxiety-only as well as 
comorbid anxiety-depression are significantly associated with both screening anxiety 
syndromes in their offspring. Also, as in the previous model, male children develop more 
generalized anxiety as compared to females, and the relationship with spouse is inversely 
associated with the presence of anxiety with inhibition in the descendant. Interestingly, 
two variables, one from each adjustment’s group, became associated with anxiety 
syndromes in the offspring: household income and proband’s own health perception.  
The first, only associated with the generalized anxiety syndrome, while the second with 
both. 
For generalized anxiety in the offspring, it is worth noting that the strength of the 
association with parents’ anxiety-only disorders diminishes more than a half as compared 
when grandparents antecedents were included in the previous analysis, while comorbid 
anxiety-depression antecedents shows a slight increase in the odds ratio, and depression-
only diminishes one-fold.  
Comparatively, for the anxiety with inhibition syndrome in the offspring the strength of  
the association with parents’ comorbid anxiety-depression increases one-fold and  
becomes significantly associated, while anxiety-only and depression-only show a very slight 
increase. 
 
Antecedents 
in parents 
Generalized anxiety
OR (95% CI) 
P 
Anxiety with inhibition 
OR (95% CI) 
P 
Anxiety- only 3.5 (1.6, 7.9) .002 3.0 (1.3, 6.8) .012 
Depression- only 2.0  (0.6, 6.0) .234 2.2 (0.8, 5.7) .108 
Anxiety & depression 6.7  (3.0, 14.7) .000 3.7 (1.6, 9.0) .003 
Anxiety,  
depression &  
substances 
2.1  (0.6, 7.6) .251 --  
Daughter 0.5 (0.3, 0.9) .015 NS  
Household income 1.3 (1.04, 1.7) .022 NS  
Health perception 1.3 (1.04, 1.8) .026 1.4 (1.1, 1.8) .005 
Relationship with spouse NS  0.7 (0.5, 0.9) .021 
No. obs.:1550; No. gps.:849; Wald chi2=67.16; gl=18; p= 0.000; Wald chi2=62.93; gl=18; p= 0.000  
Table 11. Parent´s disorders, psychosocial variables and anxiety syndromes in offspring 
Adjusted PRR obtained with GEE population-averaged analysis with Poisson regression 
show only a noticeable adjustment for the risk between parent’s comorbid anxiety-
depression and generalized anxiety in the offspring (Table 12). However, for the  
anxiety with inhibition syndrome, parent’s antecedents of anxiety-only and comorbid 
anxiety disorders show a significant risk. Noteworthy, is that risk between each screening 
anxiety syndrome in the offspring and parent’s antecedents of depression-only, is not 
significant. 
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Antecedents 
in parents 
Generalized 
PRR (95% CI) 
Anxiety 
Attributable risk %
Anxiety with
PRR (95% CI)
Inhibition 
Attributable risk % 
Anxiety- 
only 
3.2 (1.6, 6.5) 2 7 2.7 (1.3, 5.9) 4 5.8 
Depression- 
only 
1.9  (0.7, 5.3) 1.9 2.1 (0.9, 5.1) 3.4 
Anxiety & 
depression 
5.1  (2.6, 9.7) 2 16.6 3.3 (1.5, 7.1) 1 10.5 
Anxiety, 
depression & 
substances 
2.1  (0.6, 6.6) 1.6 2.9 (1.1, 7.8) 3 3.4 
Daughter 0.51 (0.3, 0.9) 3 2 NS  
Household 
income 
1.3 (1.03, 1.6) 3 1.4-4.9 NS  
Health 
perception 
1.3 (1.02, 1.7) 3 1.1-4.6 1.4 (1.1, 1.7) 4 1.2-4.8 
Relationship 
with spouse 
NS  0.7 (0.6, 0.96) 3 0.4-4.1 
1 p< 0.005; 2 p<0.001; 3 p< 0.05; 4 p< 0.01 
Table 12. Parent´s disorders, and anxiety syndromes in offspring, adjusted risk ratios 
3. Discussion 
This epidemiological study in the general population of Mexico City has shown evidence, 
consistent with results from studies on Caucasian populations in developed countries (Klein 
& Pine, 2002), that familial risk for developing anxiety disorders is a fact, thus not limited by 
ethnicity or culture, but mediated by socio-economic conditions. Our contribution is that to 
our knowledge, there are no other studies that have analyzed familial risk for anxiety 
disorders in children and adolescents across three generations in the general population.  
However, some considerations and limitations of the study should be kept in mind before 
discussing the results. 
Assessments of psychiatric history in grandparents, G1, and lifetime psychiatric diagnoses 
on probands, G 2, were made with accepted international criteria and epidemiological 
instruments (Kendler et al., 1997; Kessler et al., 2002). Screening for caseness in children and 
adolescents, G 3, was made with a new questionnaire: The Brief Screening and Diagnostic 
Questionnaire (CBTD for its initials in Spanish). It is important to highlight that the CBTD 
includes symptoms that are frequently reported as motives for consultation at outpatient 
mental health services. So, the instrument does not merely translate diagnostic criteria into 
questions but rather use the way that the population perceives and express concern about 
their children’s behaviour, in order first, to define caseness and second, to identify probable 
disorders. 
Screening syndromes for several children’s psychiatric disorders were obtained from this 
general population study (Caraveo, 2006; 2007). The hypothesis was that data would be able 
to identify a generalized anxiety syndrome as well as a separation anxiety syndrome. The 
first was fully accomplished but not the second one. Instead of it, what has been presented 
as the anxiety with inhibition syndrome, emerged from the cluster analysis and do not 
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resemble any accepted diagnostic category. Nonetheless, concurrent validity with DSM-IV 
anxiety diagnoses has been found to be good (Caraveo et al., 2011 accepted for publication).  
As the principal objective of the survey was focused on adult population, only one adult 
was selected at each household, and so familial risk across generations, is lacking  
on information about one parent. However, as the sample was representative of the  
adult population aged 18 to 64 years; morbid risk was calculated using GEE averaged-
population models, in which the interest is the population and not the individual’s risk 
(Twisk, 2003).  
Other limitations are: This was a cross-sectional study. All information was obtained from 
only one person and retrospectively. Comorbidity between anxiety and other syndromes in 
children and adolescents were not considered for control during the analyses, and 
impairment associated with the screening anxiety syndromes was not assessed. 
3.1 Do the results show sufficient evidence supporting the hypothesis of a familial 
risk between the screening anxiety syndromes in children and adolescents and 
familial antecedents of psychopathology in the two precedent generations? 
From the more general standpoint, that is the association between the two screening anxiety 
syndromes in the offspring, G3, and any familial psychiatric history on G1, G2, and the 
interaction between G1 and G2, results suggest that for the generalized anxiety syndrome 
familial risk is more plausible than for the anxiety with inhibition syndrome.  
Crude odds ratios showed that generalized anxiety is 6 times more frequent in G3 when 
there is history of any psychiatric disorders in the proband, G2, with a statistical significance 
of P<.05, and considerably increases up to 24 times more, P<.001, when there is also history 
of psychiatric disorders in grandparents, G1 and G2. Controlling the effects of potential 
confounding variables increased the odds ratios as well as confidence intervals indicating 
high variability, altough and very important, statistical significance of these morbid risks, 
P<.05  and P<.001 respectively, persisted throughout all the analyses. 
Adjusting for the first block of confounders suggested that the interaction between G2 and 
G1 relies more on grandmothers’ psychopathology. However, its statistical significance was 
lost when control for other variables was included. Nonetheless, its relevance should be 
kept in mind for further studies as the mother´s figure is very important in familial 
relationships. An intergenerational study (Hammen et al., 2004) have presented very 
interesting data on how major depressive disorder (MDD) in grandmothers have an effect 
on grandchildren by maternal, G2, chronic interpersonal stress. On this, there is the fact that 
grandmothers help their descendants in nurturing and raising grandchildren especially if 
both parents have to work, or when their offspring are single parents. 
Most important, and certainly a distinctive contribution from this study, is the documentation 
of the enormous increase in the association between psychopathology in G 2 and generalized 
anxiety in G 3 when controlling for the proband’s psychosocial variables. Odds ratio raised 
from a 7-fold increased risk to a 20-fold increased risk between any parent’s psychiatric 
disorder and generalized anxiety in their offspring, along with the variable stress at work with 
a 6-fold increased risk, P<.005, thus indicating the impact of the financial crisis on the mental 
health status and well-being of the population. Moreover, the attributable risk of the variable 
stress at work showed a range, according to quartiles, from 1.2% to a high 31.9%. To have an 
idea of how important the financial crisis was, here are some data: Money exchange rate 
increased from 3.49 pesos x dollar to 9.42; devaluation represented 173.82%; inflation 225.32%, 
and acquisitive power diminished 34.79 %(Fernández-Torres, 2005).   
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Adjusted prevalence risk ratios clearly shows that morbid risk for the generalized anxiety 
syndrome in descendants is almost the double when there is interaction between history of 
psychiatric disorders on G1 and G2 as compared to only having psychiatric antecedents on 
G2. These first results follow the path reported on major depressive disorder, MDD, across 
three generations by Weissman et al. (2005) that found a 5.4-fold increased risk for any 
disorder in the offspring when interaction between grandparental MDD and parental MDD 
was present. Also, Pettit et al. (2008) using linear regression procedures reported that the 
interaction of G1 MDD x G2 MDD significantly predicted Anxious/Depressed scores on the 
Children Behavior Check List (CBCL).   
Compared to the generalized anxiety syndrome, associations of the anxiety with inhibition 
sydrome as related to any familial psychiatric antecedents across generations and potential 
confounding variables, results suggest a more situational determined condition rather than 
a disorder with a clear familial risk. However, when adjustment was made for the first block 
of potential confounding variables, gender, age, household income and labour status, the 
interaction between history of any psychiatric disorders on G1 and G2 showed an almost 5-
fold increased risk, P<.02, suggesting somekind of psychiatric familial liability and mostly 
on women probands.  Only the lifetime history of psychiatric disorder in mothers was 
associated with the outcome in the offspring, when adjustment was made for the probands’ 
psychosocial variables. In terms of the prevalence risk ratio, having –predominantly- a 
mother with a psychiatric disorder, employed, working as a couple more hours per week, 
and living in a low-income household, are risk factors associated with the outcome 
syndrome anxiety with inhibition in children and adolescents.  
Based on these results, it is fair to ask: Is the anxiety with inhibition syndrome in 
descendants a gender-related parent disorder? Is it the result of different disadvantages, 
both individual and social?  
3.2 Do the results on the screening anxiety syndromes in children and adolescents 
show sufficient evidence supporting an anxiety familial risk across generations? 
With the preceding broad and encouraging panorama, the next inquire was on what kind 
of specific psychiatric familial antecedents are associated with the outcome of anxiety 
syndromes in children and adolescents. Results have shown that comorbid anxiety 
disorders in grandparents seems to interact with anxiety-only as well as with anxiety 
comorbid disorders in parents, determining a robust morbid risk for the generalized 
anxiety screening syndrome in descendants. Moreover, comorbid anxiety-depression 
followed by anxiety-only lifetime disorders in parents showed the highest attributable 
risk for this syndrome in the offspring, 15.4% and 10.2%, respectively. In contrast, the 
attributable risk of parents’ depression-only for this syndrome is considerably low, from 
1.9% to 3.3%. 
These results are consistent with findings from a cohort longitudinal study over 32 years 
(Moffit et al. 2007) in which non-comorbid MDD involved lower levels of risk than 
comorbid MDD + Generalized Anxiety disorder (GAD).  
Hale et al. (2009) in a prospective 5-year study in two cohorts of early and middle 
adolescents from the general population at The Netherlands, used a framework of structural 
equation modeling to investigate whether anxiety and depression disorder symptoms 
corresponds to one general factor or do they are two distinct disorders with parallel growth 
processes. The latter, was the best model and results also suggested that the development of 
one disorder may be affected by the initial symptom severity of the other disorder. 
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Weissman et al., (2005) found a 5-fold increased risk for an anxiety disorder in 
grandchildren when interaction between grandparental MDD and parental MDD was 
present. Our results are very similar, the PRR showed a 4.7-fold increase on parents with 
comorbid anxiety-depression having grandparents’ psychiatric antecedents as separate 
covariables and a 5.1-fold increase when only parents’ disorders were analyzed. 
Considering exclusively the risk between parents’ anxiety-only disorders and the 
generalized anxiety syndrome in descendants, our results have shown a 5.8-fold increased 
risk when grandparents’ psychiatric antecedents were covariates and a 3.2-fold increased 
risk without them. Both results are higher than the relative risk reported on G1 MDD x G2 
MDD interaction and offspring MDD, 2.08-fold increase, as well as for any mood disorder, 
2.42-fold increase. As our results come from a general population sample rather than from a 
clinical setting, findings could suggest that familial risk for generalized anxiety across three 
generations is higher than the observed for MDD. However, this could be a mediation effect 
of the financial crisis. 
On this, besides gender and familial antecedents as risk factors, offspring living in 
households with relative better income, and with parents reporting poor own’s health 
perception were at increased risk for presenting generalized anxiety syndrome. The first 
variable indicates the struggle of mostly the middle class population, in order to face the 
economic crisis, while the second one also speaks about the concern on social support, a risk 
that is equally shared by parents with offspring showing anxiety with inhibition. 
The presence of lifetime anxiety disorders in both grandparents and parents, as opposed to 
only one generation, may reflect higher genetic loadings for emotional disorders as 
observed for the generalized anxiety syndrome. In contrast, at a first glance, the anxiety with 
inhibition syndrome seemed not show the same pattern. However, following closely the 
results, in the first analysis, crude odds ratios showed that parent’s comorbid anxiety-
depression as well as anxiety-only, are significantly associated with the outcome. Adjusting 
for the first group of potential confounders, only history of comorbid anxiety-depression in 
parents’ remains significantly associated, which indicates the more severe form of the 
disorder as discussed earlier. However, when psychosocial variables were introduced to the 
model, parents’ history of anxiety-only became the single psychiatric antecedent 
significantly associated with this syndrome. Nonetheless, odds ratios and risk ratios 
indicated that the morbid risk is practically the same for parents’ history of anxiety-only and 
for comorbid anxiety-depression (Tables 9 & 10). Moreover, the attributable risk is 5.4% for 
the first, while slightly higher, 7.7%, for comorbid anxiety-depression, and its noteworthy 
the 3.5% contribution from grandparents’ comorbid anxiety-depression disorders. These 
results suggest that the anxiety with inhibition syndrome also has a familial anxiety risk 
across generations, although less pronounced as compared to the generalized anxiety 
syndrome. 
4. Conclusion  
The present study has shown consistent evidence that anxiety syndromes in children and 
adolescents from the general population, as screened with the CBTD, have a clear anxiety-
related familial risk across generations. The morbid risk is more evident for the generalized 
anxiety syndrome, and possibly higher than what has been reported on MDD-only by other 
studies. However, this could be a mediation effect of the financial crisis that occurred at the 
time of the study. The morbid risk associated with comorbid anxiety-depression in 
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precedent generations is higher than the obtained on anxiety-only disorders and almost the 
same as reported in multigeneration MDD studies.  
The anxiety with inhibition syndrome has a less pronounced anxiety-related familial risk 
across generations and results suggest that it is a gender-related parent disorder where 
different disadvantages, both individual and social, may play a moderating role. 
Findings have clinical implications; some of them have been already taken into practice. The 
Brief Screening and Diagnostic Questionnaire, CBTD, has been tested in primary care 
settings an incorporated as a basic tool for health services in Mexico City. Obtaining a 
screening family history of anxiety, depression and substance-abuse disorders as used in 
this study, as well as the assessment of impairment in children, evaluation of child-rearing 
practices, family style for solving problems at home, and report of domestic violence, have 
been tested as basic issues for the surveillance of mental health in childhood and 
andolescence.  
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